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A B S T R A C T
Although vascular injuries associated with primary and revision total hip arthroplasty are infrequent,
these complications can have devastating effects that can lead to morbidity and even mortality. A few
previous reports have described embolic distal limb ischemia secondary to a failed and migrated
acetabular implant in discontinuity with the pelvis. We present a rare case in which a support ring from a
failed and migrated acetabular cage construct led to injury of the common femoral artery. The patient
developed acute thrombotic occlusion leading to distal extremity ischemia even after oral anticoagulant
therapy. The patient was treated with embolectomy with a Fogarty catheter, replacement of the injured
common femoral artery with an InteRing 8 mm, and removal of the offending hardware. Recognition of
the risks associated with failed and migrated components is important to prevent this complication for
cardiologists as well as orthopedic surgeons.
<Learning objective: Although vascular injuries associated with primary and revision total hip
arthroplasty are infrequent, these complications can have devastating effects that can lead to morbidity
and even mortality. Recognition of the risks associated with failed and migrated components is
important to prevent this complication for cardiologists as well as orthopedic surgeons.>
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Although the incidence of vascular injuries associated with
primary and revision total hip arthroplasty (THA) is low, these
complications can have devastating effects that, if not immediately
recognized, can lead to amputation [1]. Although a few cases have
been documented describing vascular injuries associated with THA
[2], few reports have noted embolic distal limb ischemia caused by
migration of a failed acetabular implant [3]. In this report, we
present a rare case in which the migration of an acetabular support
ring resulted in injury and compression of the common femoral
artery leading to critical limb ischemia. Recognition of the risk of
late vascular compromise posed by failed and migrated implants
may prevent this complication in the future and improve outcomes
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A 76-year-old Japanese man presented to a clinic complaining
of severe left groin pain and numbness. In 1994, at the age of 57
years, the patient suffered from hip osteoarthritis so THA was
performed for the purpose of treating coxalgia.
Revision arthroplasty was later performed in July 2012 for
bearing wear, osteolysis, and aseptic implant loosening (Fig. 1). The
ﬁndings of the second operation did not include signs of infection,
inﬂammation, or strong adhesion in the acetabular roof. However,
loosening of the socket and remarkable soft tissue metallosis were
observed. The polyethylene of the socket was abraded. After
extraction of black soft tissue (Fig. 1) present in the acetabular roof,
the screw holes were found to be enlarged leading to considerable
bone deﬁciency. After producing multiple holes using a K wire and
performing bone implantation, a long acetabular ring (60/40) was
implanted and ﬁxed with screws followed by a 54 mm cup
attachment with cement. Bone deﬁcit was so massive that a long
acetabular ring was necessary. The previous stem was also
replaced by a modulus stem because of anterior dislocation. The
device was placed in the space of the hip joint.s reserved.
Fig. 1.
Findings of revision arthroplasty. Extracted arthroplasty materials and
black tissue (black arrows) that existed in the acetabular roof can be
seen.
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border of the obturator foramen and its proximal part was ﬁxed
with screws. Thus, the support ring should not have been
abnormally close to the iliac artery.
However, in March 2013, his pain gradually increased, and
numbness developed. He was referred to our institution for
detailed evaluation. On examination of the left pollex, the patient
demonstrated cyanosis. The neurologic examination did not show
any focal deﬁcit distally, but pulsation was slightly weak in the left
inguinal region and was not felt in the left knee and dorsal pedal.
The ankle brachial index was 1.13 on the right side and 0.81 on the
left side. Laboratory data on admission revealed slight elevation of
inﬂammatory markers and D-dimer (C-reactive protein 3.1 mg/dl,
white blood cell count 9, 360/mm3, and D-dimer 21.1 mg/dl).
Vascular echocardiography showed ﬂoating substances with low
echogenicity, suggesting thrombus, in the superﬁcial femoral
artery. Enhanced computed tomography (CT) detected a round-
shaped contrast defect in the left common femoral artery. A
support ring of THA oppressed the common femoral artery
laterally (Fig. 2). Digital subtraction angiography (DSA) for theFig. 2.
Emergency computed tomographic angiography of the lower extremities on
defect in the left common femoral artery. A support ring of total hip arthroplast
white frame is shown on the right side.left lower extremity showed low density in the common femoral
artery indicating stenosis or arterial compression.
We diagnosed this case as chronic arterial thrombosis in the left
external iliac artery and below the inguinal region because the
symptoms were stable rather than progressive at this stage.
Although thrombus-like contrast defect existed in the superﬁcial
femoral artery, the distal run-off of the arterial blood ﬂow was not
disturbed. After consultation with orthopedic and cardiovascular
surgeons, we initially selected less invasive conservative therapy
considering the surgical treatment in the case of worsening status
and paying meticulous and continuing attention. We started
anticoagulation therapy and administration of prostaglandin. As
anticoagulation therapy, a total of 20,000 IU heparin per day was
administered for 8 days. The dose was adjusted to attain an
activated partial thromboplastin time between 50 and 60 s. We
started switching heparin to warfarin on the fourth day, and at the
same time the antiplatelet medication cilostazol was administered
taking into consideration the possibility of peripheral artery
disease or endothelial dysfunction. Symptoms such as pain and
numbness showed improvements, but sudden numbness, cold
feeling, and cyanosis of the left foot occurred on the 12th hospital
day. Complete occlusion in the external iliac and femoral arteries
was observed on a CT angiogram (Fig. 3). An angiogram also
revealed there was little contrast ﬂow to below the knee region.
A diagnosis of acute arterial obstruction was made and an
emergency operation was considered. We found that the common
femoral artery was penetrated by the support ring (Acetabular
ring, Lima Medical, Udine, Italy) which was one part of the THA
when the left inguinal region was opened (Fig. 4). A thrombus in
the proximal and distal sides of the common femoral artery was
removed using a Fogarty catheter. Afterward, the injured common
femoral artery was replaced with an 8 mm diameter artiﬁcial
vessel (InteRing, Tokyo, Japan). On the ﬁnal angiogram, the
thrombus had almost been eliminated and the distal run-off
was acceptable. On the same day, extraction of an artiﬁcial hip and
support ring was performed by orthopedic surgeons. Retrospective
analysis by pelvic X-rays revealed upward migration of the support
ring (Fig. 5).
The CT angiogram on the 17th day showed almost normal
arterial blood ﬂow in the left lower extremity and the ankle
brachial index improved from 0.81 to 0.93 on the left side. The
anticoagulation therapy was stopped 2 weeks after the operation,
and antiplatelet therapy with cilostazol alone was maintained. admission. Enhanced computed tomography detected a round-shaped contrast
y oppressed the common femoral artery anteromedially. A magniﬁed picture of the
Fig. 3.
Emergency computed tomographic angiography of the lower extremities on the 12th day. A complete occlusion in the iliac (white arrow) and femoral artery was
recognized by enhanced computed tomography (CT) (left). A CT angiogram (right) revealed there was little contrast ﬂow to below the knee region.
Fig. 4.
Operative ﬁndings after incision of the anterior wall of the common
femoral artery. After opening of inguinal portion a support ring oppressed
and injured the common femoral artery wall. CFA, common femoral
artery; SFA, superﬁcial femoral artery; DFA, deep femoral artery.
Fig. 5.
Pelvis X-rays. Comparison of the pelvis X-rays in anterior view taken in Augus
this 8-month period.
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We experienced a rare case of late iliac arterial thrombosis due
to mechanical oppression and injury by component migration after
revision THA. This cause should be always considered in patients
who show lower limb ischemic symptoms even late after primary
or revision THA.
An acute artery obstruction is estimated to account for 0.2% of
THA cases, but little has been reported on its development in a
chronic stage as in this case [4]. The most prevalent mechanisms
are intimal injury to the common femoral artery from retractor
placement and injury from cerclage wire placement [5]. Other
documented causes include external iliac arterial damage after the
complicated removal of chronically infected THA prostheses, the
development of external iliac and superﬁcial femoral pseudo
aneurysms, and even late direct external iliac vessel injury from a
medially displaced acetabular implant [6].
The cause of the acute artery thrombosis in this case could have
also been related to physical stress during a bending motion of the
hip joint. We might have prevented complete occlusion super-
imposed on the chronic ischemia if we had noticed the upwardt 2012 (A) and April 2013 (B) shows that the support ring migrated upward during
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extraction had been performed earlier. We suspect the reason for
the upward movement of the support ring was that the bone
strength had decreased more than expected due to pelvis
osteolysis and osteal defect caused by metal friction powder
despite adding treatment at the second operation. Therefore,
inappropriate ﬁxation with screws due to signiﬁcant bone deﬁcit
caused the dislocation of the hook, which compressed and
ultimately penetrated the artery. The black tissue extracted during
the revision arthroplasty was suspected of being abrasion powder
produced by the direct friction of two metals [the socket in the
acetabular roof and the hip (artiﬁcial head of the bone)]. The
polyethylene of the socket had been abraded over a 16-year period.
Unfortunately a pathological examination was not performed.
The fact that the baseline disease was hip osteoarthritis might
have been related to the weakness of the acetabular root found at
the ﬁrst and second operations. If we had selected surgery as an
initial therapy, we could have avoided acute arterial occlusion. We
thought that the disease status was stable and chronic and distal
run-off of the artery was not disturbed. Our team could not image
the direct injury to the artery by the support ring, although
compression was suspected. Thus, we decided to start conservativetherapy and not surgery. Even if surgery is needed, we concluded
that it is safer to administer anticoagulation therapy at the time of
ﬁrst presentation.
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